The solubility of nitrous oxide in blood at body temperature was determined by Siebeck (1) with considerable accuracy as early as 1909. In his experiment, the blood was placed with a gas mixture in a tonometer of 3 liters capacity and equilibrated at 38" and atmospheric pressure.
After an equilibrium had been attained, samples of both blood and gas were analyzed for nitrous oxide content.
A blood cell solution was used which had been prepared from beef blood and was considered by Siebeck to be equivalent to whole blood with respect to NzO solubility.
On three 100 cc. samples of this solution equilibrated at 38" with a known gas mixture, Siebeck obtained Q! values of 41.08,42.73, and 41.29, respectively, averaging 41.7 or 0.417 per cc. This a! is the Bunsen absorption coefficient described (2) as "the volume of gas (reduced to 0" and 760 mm.) taken up per unit volume of solvent when the pressure of the gas itself minus the vapor tension of the solvent is 760 mm."
In spite of the fact that the substitution of such a blood cell solution for whole blood may be open to question, the (Y value of 0.417 agrees very closely with that found by Orcutt and Seevers (a = 0.416), who have recently described a new method for determining the solubility of gases in liquids (2) . This method, specifically applied to nitrous oxide in blood (3), may be considered the most accurate at the present time, and has been used in the experiments now to be reported to determine the solubility of nitrous oxide in blood at 37.5".
Methods
Oxalated venous blood samples were equilibrated in a tonometer at 37.5" and atmospheric pressure with gas mixtures of varying concentrations of NzO, Nz, OZ, and COZ. The volumes of blood and gas used, the length of equilibration, the method of sampling, and other details of procedure were the same as those described for normal oxygen tension determinations (4). Blood samples (1 cc.) were analyzed according to the method previously mentioned (3). Gas samples (25 to 30 cc.) were analyzed by the Van Slyke manometric procedure (5), corrections being made for the reabsorption of nitrous oxide in the sodium hydroxide and hydrosulfite reagents. 
Results
The analyses of blood and gas samples are recorded in Table I , together with the barometric pressures and corresponding nitrous oxide tensions which were calculated by the formula: pNs0 = (barometric pressure minus vapor pressure of blood) 70 NzO in gas sample
When the volume of nitrous oxide found in blood is plotted against the nitrous oxide found in gas samples, the points fall very nearly in a straight line, as is shown in Fig. 1 . Since the volume of nitrous oxide in blood is calculated in terms of 0" and 760 mm., it is possible to read the LY value directly from the graph, the a! value being 0.415.
DISCUSSION
Since the blood and gas in the tonometer were at atmospheric pressure (approximately 740 mm.) and since the vapor pressure of blood is about 49 mm., a gas sample of 100 per cent nitrous oxide would exert only about 691 mm. pressure.
However, to determine the amount of nitrous oxide that would be dissolved in blood at 37.5" when pNz0 = 760 mm. of Hg, it is permissible to read the value from the line in the graph.
This value would be QI and is about 0.415, which agrees very closely with the values previously mentioned (2).
Seevers and Waters (6) give the solubility of nitrous oxide in terms of Ostwald's solubility expression (2) and report X = 0.470 for blood at 37.5". To convert X to LY, one can apply the simple formula, X = (~(1 + 0.00367t). When the a! value found in the present experiment is used, X = 0.415(1 + 0.00367 X 37.5) = 0.472.
Numerous investigators (7) (8) (9) (10) (11) (12) (13) (14) (15) have reported nitrous oxide content of blood during anesthesia, but because of differences in methods of analysis, time of sampling, and lack of data on composition of inspired gas mixtures, the results are quite confusing.
All of the results are lower than the average value of 30 volumes per cent found by the authors in the blood of patients inspiring approximately 80 volumes per cent of nitrous oxide (7). Smith (8) who used the same method as was used in the present experiments, obtained 28 volumes per cent, which agrees more closely than any of the others.
It must be remembered that in the alveoli vapor tension exerts a tension of about 49 mm. of Hg, and CO2 at least 40 mm., leaving only 650 mm. tension (barometric'pressure 740 mm.) for nitrous oxide, if 100 per cent nitrous oxide were being inspired.
In other words, a patient breathing 100 per cent nitrous oxide (if he lived long enough to attain equilibrium between alveoli and blood) would have from 35 to 36 volumes per cent of nitrous oxide in his blood. This agrees rather closely with Jolyet and NITROUS OXIDE IN BLOOD Blanche (15) who found 34 and 37 volumes per cent in blood of two dogs after they had breathed 100 per cent nitrous oxide for 3 minutes. The elimination of nitrous oxide from blood while air is breathed must necessarily depend somewhat upon the rate of respiratory exchange of the patient.
It is doubtful, however, that the nitrous oxide would be completely eliminated in 5 minutes as reported Nicloux (11) . When an arterial blood sample was drawn from a patient 20 minutes after anesthetic gas had been discontinued, it was found by the authors to contain from 1 to 2 volumes per cent of nitrous oxide. Although this amount is negligible from an anesthetic standpoint, it is still a definitely measurable amount.
SUMMARY
The solubility of nitrous oxide in blood at 37.5" was found to be CY = 0.415 and X = 0.472.
A brief summary is given of the nitrous oxide content of arterial blood during nitrous oxide anesthesia.
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